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CHESTER GEOLOGICAL SCIENCE FIELD TRIP 
Introduction 
Rock strata of the Missfssippian Period · ·and drift deposits of the 
Pleistocene Epoch will be studied during this field trip. Summary histories 'of 
these times and other i~~ustrations are included as appendices in the back of the 
guide leaflet to provide · the background material some may require to more fully 
understand the discussion at each stop. It is suggested; therefore, that the 
reader familiarize himself with this material before proceeding on the trip. 
0.0 0.0 
0.6 0.6 
0.2 0.8 
0.8 1.6 
0.2 1.8 
1.5 3.3 
0.5 3.8 
0.1 3.9 
Itinerary 
Start from southeast corner of Chester High School. Turn left. STOP. 
Turn right on Route 150. Continue into city of Chester. 
4•WAY STOP. Junction Route 3. Continue ahead. 
Turn left on Route 3, Updyke Street. 
Pass municipal swimming pool. 
Continue through crossroads. 
Go down steep hill. SLOW. 
Turn right. 
StoE 1. Roadcut in Wisconsinan loess. 
Nearly all of Illinois is covered by thin surficial deposits of glacial 
loess,which . consis~principally of silt with lesser amounts of sand or clay. The 
loess deposits exposed here are Wisconsinan in age, deposited during the times of 
advance and retreat .of the Wisconsinan glac i er in Illinois (see .appendix, "Pleisto-
·cene Glacia-tions in Illinois"). The Wi sc onsinan glacier never reached ·the Ches t er 
area, but the loess deposits record its influence outside of the glaciated region. 
' The loess in this exposure, called the Peoria Loess, was deposited during 
Woodfo·rdian time. The loess at this outcr op is leached of carbon~tes and has a 
buff br6wn color that is typical of the Peoria Loess wherever it is exposed. Behind 
the Wisconsinan terminal moraine, the Peoria Loess is divided into two loess units, 
the Morton Loess and the Richland Loess. The Morton Loess lies under the Woodford-
ian tills in northeastern Illinois .and is equivalent to the lower part of the 
Peoria Loess ·here. The Richland Loess, which is equivalent to the ·upper part of 
the Peoria Loess, lies above the Woodfordian tills • . Outside the limit of Woodford-
ian glaciation, deposition of the Peoria Loess -was continuous with no intervals of 
weathering, so that here . on the Illinoian drift plain the Morton and Richland 
Loesses cannot be differentiated. 
Underlying the Peoria Loess, but not exposed here, is the Roxana Silt, 
which was deposited during Altonian time. The .Roxana is also leached and is 
typically pink to chocolate-brown in color. 
Geol6gists generally agree that the loess deposits in Illinois are aeolian 
.in origin and are genetically related to the major Pleistocene meltwater channels. 
Dur.ing the Pleistocene .Epoch the prevailing westerly winds blew very fine sand, 
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silt, and clay from the floodplains of the valley trains and deposited these 
materials on the bluffs and uplands adjacent to the valleys. The finest silt and 
clay was carried eastward and deposited as a thin blanket of loess across most of 
the state. Most of the loess deposition probably occurred during the fall and 
early winter when the meltwaters from the glaciers had subsided, exposing the 
floodplain sediments and permitting them to dry. The loess deposits of the Chester 
area were derived from the valley trains of the Missouri and Mississippi Rivers. 
The loess is thicker on the east bluffs of these rivers than on the west, and 
toward the east the loess becomes progr ensively thinner, until in eastern Illinois 
it is only a thin layer barely recognizable in the soils. 
The silt particles ·comprising loess are very angular. Loess also has a 
high porosity, especially in the vertical direction. These properties may explain 
the peculiar ability of loess to remain stable in vertical faces. Roadcuts that 
have been sloped, even at very low angles (2° to 3°), are very unstable and are 
subject to exces ·sive gullying, sheet erosion, · slides, and flows. 
0.2 4.1 
0.2 4.3 
0.6 4.9 
0.5 5.4 
0.1 5.5 
Mississippian limestone outcropping on the right side of the highway. 
Continue north. 
On the left side of the road is the Chester sewage treatment plant. 
On the right side, Mississippian limestone. 
Loess section in an abandoned sandbank. 
Stop 2. Coles Mill Section. 
Figure 1 (next page) illustrates the thickness and lithology of the 
rock units exposed at this stop. 
The Mississippian rocks in the Mississippi Valley are predominantly 
marine limestones, and most of them are richly fossiliferous. They have a total 
cumulative thickness of between 2,000 and 2,500 feet and comprise the type section 
for which the Mississippian System was named. Their thickness decreases northward 
because of beveling by post-Mississippian erosion. Mississippian formations every-
where are contemporaneous with those of the type sequence exposed here in the 
Mississippi Valley section. 
The Chester area is the type area of the Chesterian Series. The type 
formations .are exposed near Chester in a cuesta along the southwestern margin of 
the Illinois Basin., a sub-circular structural depression 250 to 300 miles in dia-
meter covering most of Illinois, southwestern Indiana, and western Kentucky. 
Unlike lower Mississippian formations which are predominantly limestones, the 
Chesterian formations consist of limestones, sandstones, and shales, with the 
sandstones and shales dominant. In the type area the Chesterian rocks have a 
cumulative thickness of about 400 feet. The Chesterian beds thicken southeastward, 
reaching a thickness of a little more than ·1,400 feet in Johnson County • . 
During Mississippian time North America was a g.enerally low, stable 
platform. Clear, warm, shallow seas i .nvaded the low-lying midcontinent .region, 
and the Mississippi Valley remained almost continually submerged throughout the 
Mississippian Period. During the first half of the period the seas reached far ·to 
the north, and relatively pure limestones were deposited over enormous areas on the 
continental platform. During the second half of the period the seas became more 
.• 
; . 
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Limestone, slightly argillaceous, massive, 
occasionally interbedded with calcareous 
shale, c~ntains dark gray, fossiliferous 
chert lenses 
Limestone, slightly argillaceous, massive 
fossiliferous units separated by thin b~ds 
of extremely fossiliferous shale 
Limestone, dark gray, crystalline, massive 
Shale, dark gray, fissile, upper 5" extremely 
fossiliferous 
Sandstone, thin, flaggy with interbedded 
shale and mudstone 
Sandstone'· ligh t brown, massive, calcareous ·, 
fine-grained, contains large boulder-size 
~andstone nodules 
Shale, dark gray grading upward ~o green, gray 
shale containing thin beds of. very fossiliferous 
limestone 
Limestone, medium gray, crystalline, massive, 
very fossiliferous 
Shale, fissile, dark gray, fossiliferous 
restricted, and much sands tone and shale lolas deposited. The appendix sections 
"Mississippian Deposition" and "The Chesterian Series in Randolph County ••. " dis-
cuss the history of Chesterian deposition and illustrate the physical character of 
the strata. 
The rocks that we shall see on this field trip all belong to the 
Chesterian Series. Some of the limestones are very pure, but some are quite argil-
laceous and sandy, indicating that they were deposited close to shore. Oolitic 
zones are common, as are zones consisting of a hash of fossil remains which were 
b.roken by wave. action. Sedimentary features such as pebbly zones, ripple marks, 
and cross-bedding are present in the sandstones, many of which are channel sands. 
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Thin coal seams associated with some of the sandstones indicate that non-marine 
conditions existed part of the time. 
0.2 5.7 
0.5 6.2 
0.3 6.5 
0.3 6.8 
0.1 6.9 
0.3 7.2 
0.2 7.4 
0.7 8.1 
0.2 8.3 
0.1 8.4 
0.2 8.6 
0.5 9.1 
0.1 9.2 
Y-intersection at Cole Hill. Bear right and start up hill. 
STOP. Intersection of Mill Street and Updyke Street, Route 3. Turn 
left on Route 3. 
Turn left onto Park Boulevard. 
Cross Mullin Road and enter Jones Street, heading southwest. 
Begin steep descent to river valley bottom. Note the panoramic view 
of the Ozark foothills straight ahead. CAUTION. Use low gear. 
T-road intersection with Route 3. Truck bypass. Turn right. 
Chester business district sign and Missouri Pacific Station on right. 
Railroad overpass. 
Turn right for bridge approach. Bear ieft. 
STOP. Turn right on Route 3. Truck bypass. 
Turn left. 
Turn around near end of roadcut. 
Stop 3. Menard Formation in roadcut at entrance to Security Hospital, 
Menard State Penitentiary. 
The rocks exposed here are excellent for fossil collecting. The Menard 
Formation lies above the formations exposed at Stop 2. About 30 feet of Waltersbur~ 
Shale, of which about 3 feet is exposed here, occurs between the Menard Formation 
and the Vienna Limestone which we saw at Stop 2. 
0.4 9.6 
0.2 9.8 
0.2 10.0 
0.1 10.1 
0.5 10.6 
0.4 11.0 
0.5 11.5 
0.3 11.8 
STOP. Intersection of Route 3. Turn right. 
Turn left, then bear right on truck bypass. 
STOP. Intersection with Kaskaskia Avenue. Turn right (northwest). 
Go under Chester Bridge. 
Enter prison grounds of Menard State Penitentiary. Drive slowly 
through the prison grounds. 
An exposure of Mississippian Glen Dean Limestone in the abandoned 
prison quarry. This is the same limestone which is quarried at Shulte's 
Quarry about two miles west of here. 
Passing through grounds of the honor farm. Continue ahead (north) on 
blacktop road. 
Note on the left side of the highway the broad expanse of the Mississipp: 
River floodplain. As you drive along the highway proceeding north, you 
can observe numerous exposures of Mississippian limestone along the 
edge of the valley wall. 
• 
1.0 12.8 
1.5 14.3 
0.3 14.6 
1.1 15.7 
0.1 15.8 
0.2 16.0 
0.8 16.8 
0.1 16.9 
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Quarry of Les Shulte in Glen Dean Limestone on the right. Continue 
ahead (north). 
Culvert. Continue ahead (north). · 
Sawmill on the right. 
Passing through grounds of prison farm (Fort Gage Farm). 
Cross small concrete bridge. Turn right. Sign for Fort Kaskaskia 
State Park. 
Turn left. Enter Fort Kaskaskia State Park. Follow lead car around 
the circle. Turn around. 
Stay in line and park on right side of drive. 
Stop 4. Lunch Pavilion. The ridge on which the park is located is 
underlain by Menard Limestone. This high ridge affords a magnificent 
view of the .Mississippi Valley. 
Fort Kaskaskia State Park, comprisong 288 acres in Randolph County, was 
incorporated into the Illinois park syste~ in 1927 as a memorial to early French 
and .American pioneers wi:to brought civi lization to the. Illinois wilderness. 
The earthworks and foundations of the old fort still .remain on the bluff 
overlooking the site of the first capital of Illinois, Kaskaskia, across the 
Mississippi on what is now Kaskaskia Island. Nothing remains today of the town of . 
Kaskaskia, once the "commercial queen of the west," the seat of government during 
Illinois territorial days, and one of the principal French settlements. 
Founded in 1703, Kaskaskia soon attracted a sizable number of settlers 
and traders. For a number of years it was protected by a wooden stockade, but the 
structure was designed for Indian defense only. Ouring the French and Indian War, 
the inhabitants, fearing a British attack, petitioned for a fort, offering to 
furnish the materials. Their petition was granted~ and Fort Kaskaskia, made of 
heavy palisades, was built on the bluff above and · acro~s from the town. There it 
stood until 1766, when the townspeople destroyed it rather than allow it to be · 
occupied by the British, to whom control had passed in 1765. 
In 1778 George Rogers Clark took Kaskaskia from the British and 
garrisoned his men in Jesuit buildings which had· bee·n turned into barracks upon th€ 
suppression of the Jesuit Order. Thereupon the Illinois country became a county o ~ 
Virginia. But, with the end of the Revolution, local government broke down and 
Kaskaskia was plunged into anarchy. In 1784 John Dodge, a Connecticut adventurer, 
and a group of desperadoes seized and fortified Fort Kaskaskia, and terrorized the 
villagers for several years. 
In 1787 Illinois became a part of the Northwest Territory under the 
government of the United States. In 1809 Kaskaskia became the capital of the 
Illinois Territory, created in that year, and in 1818 reached the peak of its 
importance, becoming the capital of the new State of Illinois. Three rooms in the 
home of George Fisher were rented for use by the State, and there the first sessior 
of the General Assembly was held. In 1820, however, the capital was moved to 
Vandalia, and Kaskaskia's decline began. 
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A Mississtppi River flood nearly destroyed the town in 1844 and the 
remnants of the site were washed away in 1910. CommemQrating the memory of the 
vanished town, the State has built on Kaskaskia Island the Kaskaskia State Memorial 
where hangs the "Liberty Bell of the West." . This 650-pound bell was cast in France 
in 1741 and given by King Louis XV to the Kaskaskia church. This bell rang out 
lustily the Fourth of July night in 1778 when George Rogers Clark captured the town. 
Geological Background 
In addition to the historic events which have occurred in this area, 
there are rather recent geologic events of importance to be considered. During 
the Tertiary Period, erosion wore down Illinois and adjacent Missouri to a low 
plain that stood only a few feet above sea level. This old erosion surface is 
called the Ozark Peneplain. In fact, during the Tertiary Period, the sea advanced 
up the Mississippi Embayment and several times covered the southern tip of Illinois. 
Before the Pleistocene Epoch and the advances of the glaciers, the Ozark 
Peneplain was uplifted several hundred feet, and renewed erosion carved out the 
present network of streams and valleys. The Mississippi River, probably born 
during the late Tertiary Period, was able to maintain its existence during this 
period of uplifting by cutting its valley deeply beneath the peneplain. The great 
torrents of meltwater that flowed do~1n the Mississippi River during the Ice Age 
certainly contributed to the widening and the deepening of the valley. 
The large and powerful Mississippi River has always been a romantic 
feature in the history of the exploration and settlement of the West. When the 
early settlers came to this region and settled at Kaskaskia, the Mississippi River 
flowed in a wide arc around the west side of present-day Kaskaskia Island. On 
March 18 ·and 19, 1881, flood waters destroyed the town, and when the flood receded 
the river had assumed a new channel on the east side of the valley where the town 
had been. Since the boundary between Illinois and Missouri was established before 
the channel shift, Kaskaskia Island is a part of Illinois •. 
0.8 17.7 
1.6 19.3 
1.5 20.8 
0.5 21.3 
0.6 21.9 
0.8 22.7 
0.5 23.2 
0.1 23.3 
1.2 24.5 
0.3 24.8 
0.7 25.5 
STOP. Turn left. Proceed up hill on blacktop road. A loess section 
is on the right side of the road. 
STOP. CAUTION. Turn left on Route 3. Continue ahead (north). 
Excellent view to right (northeast-north). 
View to left (northwest-west). 
SLOW. Entering Ellis Grove. 
SLOW. Turn left onto new highway to Roots. 
Loess and shale outcrop. 
Note water seepage above ditch on left. 
Roadcut in loess and Illinoian till. 
Limestone exposure. Note view. 
Kaskaskia River Bridge. 
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0.6 26.1 Stop · 5. Quarry site; Mississippian and Pleistocene section. 
The Hississippia·n limestones exposed here belong to the Hardin~burg and 
Haney Formations. These formations lie .below the formations exposed at Stop 2. The section is described below: 
Hardinsburg Formation 
Shale, greenish, with thin beds of 
siltstone, greenish 
Haney Limestone 
Limestone, light gray, very oolitic, 
Thickness 
6' 
fossiliferous in upper part 29' 
Limestone, ·yellowish brown, fine-grained, 
dense, dolomitic, argillaceous 1 1 
Limestone, light gray to gray, partly oolitic, 
fossiliferous S' 
Limestone, gray, mostly foosil ·fragments 7' 
Quarry floor 
In the Chester area the Illinoian glacier advanced to the edge of the 
Mississippi River bluffs, possibly even crossing the river. The ice margin turned 
eastward at Gorham, followed an irregular line about 10 miles south of Carbondale, 
and then passed just north of Giant City State Park. The exact position of the 
ice margin is unknown, because only scattered remnants of ice-laid deposits (till) 
occur on the upland surfaces. 
The Pleistocene section here at the RootsQuarry is . illustrated·. below. 
Sangamon 
~ ... ?ll 
Fig. 2 - Pleistocene section at Roots Quarry. 
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During Illinoian time when the Kaskaskia River flowed at a much higher 
level (about 100 feet above the present level), it deposited the sand and gravel 
(outwash) that can be seen here. The· limestone breccia below the gravel is a slump 
deposit, formed when the river undercut its bank, collapsing it. A soil profile, 
formed during the Sangamonian Stage, is developed in the outwash. About · 5 to 20 
feet of Peoria Loess overlies the Sangamon Soil. 
Of particular interest here are the small, irregular concretions which 
occur in the lower half of the loess formation. These core retions, called "loess 
kindchen," are· formed by differential cementation of the loess by calcium carbonate, 
which has been leached from above and then carried downward by percolating ground 
water. Some of the concretions rattle when shaken and are called "klopfenstein," 
or rattle stones. 
0.1 26.2 
0.5 26.7 
0.1 26.8 
0.1 26.9 
1.4 28.3 
0.1 28.4 
0.4 28.8 
1.1 29.9 
0.8 30.7 
1.4 32.1 
0.1 32.2 
0.1 32.3 
T-read intersection. Turn right. 
Y-intersection. Turn right and ascend hill. 
Note view to the west. 
Note loess banks on the right. 
Excellent view of the Mississippi River and the Ozark foothills on the 
left. View of town of Ste. Genevieve and large quarry north of town. 
Grave of Dr. George Fisher, early Illinois physician and politician, 
on left • 
. Excellent panoramic view toward the northeast and east (right side). 
Excellent view toward the northeast. 
T-road. Continue ahead--Modoc Road. 
On right note the sinkholes with clump of trees about 200 yards away. 
Sinkhole with many large trees on right. 
Several small sinkholes on right. 
On the uplands surrounding Evansville and Marigold, there are numerous 
circular depressions called sinkholes. A landscape with numerous sinkholes is 
known as · karst topography. Sinkholes develop in regions that are underlain by 
thick, highly jointed :imestone. Downward-percolating rainwater takes up organic 
acids from the soils, enters the joints, and dissolves the limestone. As time 
passes, underground drainage increases, and a network of subterranean channels and 
caverns is formed. Sinkholes are formed both by surface solution and by collapse 
of the roofs of near-surface caverns. 
There are four conditions which contribute to the development of karst 
topography. First, there must be at or near the surface a soluble rock, preferably 
limestone, and the limestone should by flat-lying or nearly so. The limestone 
should be dense, highly jointed, and preferably thinly bedded. The limestone shou ~. 
not be porous, because the rainwater will be absorbed and move through the whole 
body of the rock, rather than be concentrated along joints and bedding planes. 
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These first two conditions are satisfied by the Mississippian limestones underlying 
the uplands in the Chester area. 
A third condition is that there be entrenched major valleys below the 
uplands. These valleys act as outlets toward which the ground water can move in 
the subsurface. The Mis~issippi and Kaskaskia Rivers satisfy this condition. 
The fourth condition is that there must be ample rainfall. 
0.3 32.6 Stop 6. Outcrops of Beech Creek Limesto·ne and Fraileys Shale. 
The rocks exposed in the creek bank and creek bed lie below the Haney 
Formation which we saw at ·.· S:top 5. The dark-colored, sandy limestone in the creek 
bed on the west side of the road is the Beech Creek Limestone. The Fraileys Forma-
tion is exposed in ledges along the south bank on the east side of the road. The 
Fraileys here consists of interbedded shales and argillaceous limestones and is 
extremely fossiliferous. 
· · End of trip. 
Drive carefully on your way home. 
Revised and reprinted June, 1972 
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Some Common Chester Fossils 
Brachiopods from the Chester Eeries: 
Spirifer leidvi 
Spiri ferin~ transversa 
Spiriferina spinosa 
Girtyella brevilobata 
Girtyella indianensis 
Dielasma illinoisensis 
Eumetria . vera 
Eumetri~ costata 
Diaphragmus elegans 
Cleiothyridina sublamellosa 
F.ossils of . ~he Lo~1er Chester Group: 
Renault Limestone: 
Brachiopods -
Corals -
Echinoderms -
Paint Cr~ek Group: 
Bra~hiopods -
· Bryozoans -
Echinoderms -
Spiriferina subspinosa 
Amplexus geniculatus 
Talarocri11:;._~_ patei 
Talarocrinu s ovatus 
T~larocrinus inflatus 
Globocrinus unionensis 
Chonetes chesterensis 
Cystodictya labiosa 
Glyptopora punctipora 
J..alarocrinus sp. 
Agassizocrinus sp. 
Pentrerni~es sym~etricus 
Pentremites gemmiformis 
Pentremites godoni 
Mesoblastus glaber 
Pentremites buttsi 
Pentremites godoni 
Pentremites pinguis 
Lyropora guincuncialus 
Archimedes sp. 
Fossils of the Middle Chester Group: 
Okaw Group: 
Brachiopods -
Gastropods -
Bryozoans -
Echinoderms -
Glen Dean Limestone: 
Brachiopods -
Bryozoans -
Echinoderms -
CaMaropho~ia explanata 
Orthotetes kaskaskienses 
Belloro_J?hon che sterensis 
Archimedes lativolvis 
Pentremites obesus 
Pcntremites platybasis 
Mesoblastus incurvatus 
Comoosita trinuclea 
Productus inflatus 
Prismopora serrulata 
Archi~edes laxus 
Pterotocri aus bifurcatus 
Pterotocrinus acutus 
Pentremites brevis 
Pterotocrinus capitalis 
Agassizocrinus sp. 
Productus ovatus 
Reticularia setigera 
Fossils of the Upper Chester Group: 
Menard Limestone: 
Pelecypods -
Brachiopods -
Bryozoans -
Echinoderms -
Sulcatopinna missouriensis 
Composita subquadrata 
Spirifer increbescens 
Batostomella nitidula 
Pterotocrinus menardensis 
Pentremites fohsi 
Pentremites spicatus 
Pentremites cherokeeus 
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PLEISTOCENE GLACIATIONS IN ILLINOIS 
Origin of the Glaciers 
During the past million years or so, the period of time called the 
Pleistocene Epoch, most of the northern hemisphere above the 50th parallel has 
been repeatedly covered by glacial ice. Ice sheets formed in sub-arctic regions 
four different times and spread outward until they covered the northern parts 
of Europe and North America. In North America the four glaciations, in order 
of occurrence from the oldest to the youngest, are called the Nebraskan, Kansan, 
Illinoian, and Wisconsinan Stages of the Pleistocene Epoch. The limits and 
times of the ice movement in Illinois are illustrated in the following pages 
by several figures. 
The North American ice sheets developed during periods when the mean 
annual temperature was perhaps 4° to 7° C (7° to 13° F) cooler than it is now 
and winter snows did not completely melt during the summers. Because the cooler 
periods lasted tens of thousands of years, thick masses of snow and ice accumu-
lated to form glaciers. As the ice thickened, the great weight of the ice and 
snow caused them to flow outward at their margins, often for hundreds of miles. 
As the ice sheets expanded, the areas in which snow accumulated probably also 
increased in extent. 
Tongues of ice, called lobes, flowed southward from the Canadian 
centers near Hudson Bay and converged in the central lowland between the Appa-
lachian and Rocky Mountains. There the glaciers made their farthest advances 
to the south. The sketcl1 below shows several centers of flow, the general 
directions of flow from the centers, and the southern extent of glaciation. 
Because Illinois lies entirely in the central lowland, it has been invaded by 
glaciers from every center. 
Effects of Glaciation 
Pleistocene glaciers and the waters melting from them changed the 
landscapes they covered. The glaciers scraped and smeared the landforms they 
overrode, leveling and filling many of the minor 
valleys and even some of the larger ones. Moving 
ice carried colossal amounts of rock and earth, 
for much of what the glaciers wore off the ground 
was kneaded into the moving ice and carried along, 
often for hundreds of miles. 
The continual floods released by melting 
ice entrenched new drainageways, deepened old ones, 
and then partly refilled both with sediments as 
great quantities of rock and earth were carried 
beyond the glacier fronts. According to some 
estimates, the amount of water drawn from the sea 
and changed into ice during a glaciation was 
probably enough to lower sea level more than 300 
feet below present level. Consequently, the 
melting of a continental ice sheet provided a 
tremendous volume of water that eroded and trans-
ported sediments. 
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In most of Illinois, then, glacial and meltwater deposits buried the 
old rock-ribbed, low, hill-and-valley terrain and created the flatter landforms 
of our prairies. The mantle of soil material and the deposits of gravel, sand. 
and clay left by the glaciers over about 90 percent of the state have been of 
incalculable value to Illinois residents. 
Glacial Deposits 
The deposits of earth and rock materials moved by a glacier and 
deposited in the area once covered by the glacier are collectively called 
drift. Drift that is ice-laid is called till. Water-laid drift is called 
outwash. 
Till is deposited when a glacier melts and the rock material it 
carries is dropped. Because this sediment is not moved much by water, a till 
is unsorted, containing particles of different sizes and compositions. It is 
also unstratified (unlayered). A till may contain materials ranging in size 
from microscopic clay particles to large boulders. Most tills in Illinois are 
pebbly clays with only a few boulders. 
Tills may be deposited as end moraines, the arc-shaped ridges that 
pile up along the glacier edges where the flowing ice is melting as fast as it 
moves forward. Till also may be deposited as ground moraines, or till plains, 
which are gently undulating sheets deposited when the ice front melts back, or 
retreats. Deposits of till identify areas once covered by glaciers. North-
eastern Illinois has many alternating ridges and plains, which are the succes-
sion of end moraines and till plains deposited by the Wisconsinan glacier. 
Sorted and stratified sediment deposited by water melting from the 
glacier is called outwash. Outwash is bedded, or layered, because the flow of 
water that deposited it varied in gradient, volume, velocity, and direction. 
As a meltwater stream washes the rock materials along, it sorts them by size-~ 
the fine sands, silts, and clays are carried farther downstream than the coarser 
gravels and cobbles. Typical Pleistocene outwash in Illinois is in multilayered 
beds of clays, silts, sands, and gravels that look much like modern stream 
deposits. 
Outwash deposits are found not only in the area covered by the ice 
field but sometimes far beyond it. Meltwater streams ran off the top of the 
glacier, in crevices in the ice, and under the ice. In some places, the cobble-
gravel-sand filling of the bed of a stream that flowed in the ice is preserved 
as a sinuous ridge called an esker. Cone-shaped mounds of coarse outwash, 
called kames, were formed where meltwater plunged through crevasses in the ice 
or into ponds along the edge of the glacier. 
The finest outwash sediments, the clays and silts, formed bedded 
deposits in the ponds and lakes that filled glacier-dammed stream valleys, the 
sags of the till plains, and some low, moraine-diked till plains. Meltwater 
streams that entered a lake quickly lost speed and almost immediately dropped 
the sands and gravels they carried, forming deltas at the edge of the lake. 
Very fine sand and silts were moved across the lake bottom by wind-generated 
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currents, and the clays, which stayed in suspension longest, slowly settled 
out and accumulated with them. 
Along the ice front, meltwater ran off in innumerable shifting and 
short-lived streams that laid down a broad, flat blanket of outwash that formed 
an outwash plain. Outwash was also carried away from the glacier in valleys 
cut by floods of meltwater. The Mississippi, Illinois, and Ohio Rivers occupy 
valleys that were major channels for meltwaters and were greatly widened and 
deepened during times of the greatest meltwater floods. When the floods waned, 
these valleys were partly filled with outwash far beyond the ice margins. Such 
outwash deposits, largely sand and gravel, are known as valley trains. Valley 
trains may be both extensive and thick deposits. For instance, the long valley 
train of the Mississippi Valley is locally as much as 200 feet thick. 
Loess and Soils 
One of the most widespread sediments resulting from glaciation was 
carried not by ice or water but by wind. Loess is the name given to such 
deposits of windblown silt and clay. The silt was blown from the valley trains 
on the floodplains. Most loess deposition occurred in the fall and winter 
seasons when low temperatures caused meltwater floods to abate, exposing the 
surfaces of the valley trains and permitting them to dry out. During Pleisto-
cene time, as now, west winds prevailed, and the loess deposits are thickest 
on the east sides of the source valleys. The loess thins rapidly away from 
the valleys but extends over almost all the state. 
Each Pleistocene glaciation was followed by an interglacial stage 
that began when the climate warmed enough to melt the glaciers and their snow-
fields. During these warmer intervals, when the climate was similar to that 
of today, drift and loess surfaces were exposed to weather and the activities 
of living things. Consequently, over most of the glaciated terrain, soils 
developed on the Pleistocene deposits and altered their composition, color, 
and texture. Such soils were generally destroyed by later glacial advances, 
but those that survive serve as keys to the identity of the beds and are 
evidence of the passage of a long interval of time. 
Glaciation in a Small Illinois Region 
The following diagrams show how a continental ice sheet might have 
looked as it moved across a small region in Illinois. They illustrate how it 
could change the old terrain and create a landscape like the one we live on. 
To visualize how these glaciers looked, geologists study the landforms and 
materials left in the glaciated regions and also the present-day mountain 
glaciers and polar ice caps. 
The block of land in the diagrams is several miles wide and about 10 
miles long. The vertical scale is exaggerated--layers of material are drawn 
thicker and landforms higher than they ought to be so that they can be easily 
seen. 
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1. The Region Before Glaciation - Like most of Illinois. the region illustrated is under-
lain by almost flat-lying beds of sedimentary rocks--layers of sandstone ( ~~:.~· ), limestone 
( ~), and shale ( -). Millions of years of erosion have planed down the bedrock (BR), 
creating a terrain of low uplands and shallow valleys. A residual soil weathered from local 
rock debris covers the area but is too thin to be shown in the drawing. The streams illus-
trated here flow westward and the one on the right flows into the other at a point beyond 
the diagram. 
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2. The Glacier Advances Southward - As the glacier (G) spreads out from its snowfield, it 
scours (SC) the soil and rock surface and quarries (Q)--pushes and plucks up--chunks of bed-
rock. 'J.hese materials are mixed into the ice and make up the glacier's "load." Where 
roughnesses in the terrain slow or stop flow (P), the ice "current" slides up over the 
blocked ice on innumerable shear planes (S). Shearing mixes the load very thoroughly. As 
the glacier spreads, long cracks called "crevasses" (C) open parallel to the direction of 
ice flow. The glacier melts as it flows forward, and its meltwater erodes the terrain in 
front of the !ce, deepening (D) some old valleys before the ice covers them. Meltwater 
washes away some of the load freed by melting and deposits it on the outwash plain (OP). 
The advancing glacier overrides its outwash and in places scours much of it up again. The 
glacier may be 5000 or so feet thick , except near its margin. Its ice front advances per-
haps as much as a third of a mile per year. 
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3. The Glacier Deposits an End Moraine - After the glacier advanced across the area, the 
climate warmed and the ice began to melt as fast as it advanced. The ice front (IF) is now 
stationary, or fluctuating in a narrow area, and the glacier is depositing an end moraine. 
As the top of the glacier melts, some of the sediment that was mixed in the ice accumu-
lates on top of the glacier. Some is carried by meltwater onto the sloping ice front (IF) 
and out onto the plain beyond. Some ot the debris slips down the ice front in a mudflow (FL). 
Meltwater runs through the ice in a crevasse (C). A superglacial stream (SS) drains the top 
ot the ice, forming an outwash fan (OF). Moving ice has overridden an immobile part or the 
front on a shear plane (S). All but the top of a block of ice (B) is buried by outwash (0). 
Sediment from the melted ice of the previous advance (figure 2) was lett as a till layer 
(T), part of which forms the till plain (TP). A shallow, marshy lake (L) fills a low place 
in the plain. Although largely tilled with drift, the valley (V) remained a low spot in the 
terrain. As soon as its ice cover melted, meltwater drained down the valley, cutting it 
deeper. Later, outwash partly refilled the valley--the outwash deposit is called a valley 
train (VT). Wind blows dust (DT) oft the dry floodplain. The dust will form a loess deposit 
when it settles. 
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4. The Region after Glaciation- The climate has warmed even more, the whole ice sheet has 
melted, and the glaciation has ended. The end moraine (EM) is a low, broad ridge between the 
outwash plain (OP) and till plains (TP). Run-off from rains cuts stream valleys into its 
slopes. A stream goes through the end moraine along the channel cut by the meltwater that 
ran out of the crevasse in the glacier. 
Slopewash and vegetation are filling the shallow lake. The collapse of outwash into the 
cavity left by the ice block's melting has made a kettle (K). The outwash that filled a 
tunnel draining under the glacier is preserved in an esker (E). The hill of outwash left 
where meltwater dumped sand and gravel into a crevasse or other depression in the glacier or 
at its edge is a kame (KM). A few feet o~ loess covers the entire area but cannot be shown 
at this scale. 
STAGE 
HOLOCENE 
WISCONSINAN 
(4th glacial) 
SANGAMONIAN 
(3rd interglacial) 
ILLINOIAN 
(3rd glacial) 
YARMOUTHIAN 
(2nd interglacial) 
KANSAN 
(2nd glacial) 
AFTON IAN 
(1st interglacial) 
NEBRASKAN 
(1st glacial) 
TIME TABLE OF PLEISTOCENE GLACIATION 
SUBSTAGE 
Years 
Before Present 
7,000 
Valderan 
- 11,000 
Twocreekan 
- 12,500 
Woodfordian 
- 22,000 
Farmdalian 
- 28,000 
Altonian 
75,000 
175,000 
Jubileean 
Monic an 
Liman 
300,000 
600,000 
700,000 
900,000 
1,200,000 or more 
. 
NATURE OF DEPOSITS 
Soil, youthful profile 
of weathering, lake 
and river deposits, 
dunes, peat 
Outwash, lake deposits 
Peat and alluvium 
Drift, loess, dunes, 
lake deposits 
Soil, silt, and peat 
Drift, loess 
Soil, mature profile 
of weathering 
Drift , 1 oe s s 
Drift, loess 
Drift, loess 
Soil, mature profile 
of weathering 
Drift, loess 
Soil, mature profile 
of weathering 
Drift 
SPECIAL FEATURES 
Outwash along 
Mississippi Valley 
Ice withdrawal, erosion 
Glaciation; building of 
many moraines as far 
south as Shelbyville; 
extensive valley trains, 
outwash plains, and lakes 
Ice withdrawal, weathering 
and erosion 
Glaciation in northern 
Illinois, valley trains 
along major rivers 
Glaciers from northeast 
at maximum reached 
Mississippi River and 
nearly to southern tip 
of Illinois 
Glaciers from northeast 
and northwest covered 
much of state 
Glaciers from northwest 
invaded western Illinois 
{Illinois State Geological Survey, 1973) 
-MISSISSIPPIAN DEPOSITION 
(The following quotation is from Report of Investigations 216: Classification of 
genevievian and Chesterian ••• Rocks of Ill_~~ois (1965) by D. H. Swann, pp. ·11-16. 
One figure and short sections of the text a:re omitted.) 
During the Mississippian-Period, the Illinois Basin was a slowly subsiding 
region with a vague north-south st.ructural axis·. It was flanked by structurally 
neutral regions to the east and west, corresponding to the present Cincinnati and 
Ozark Arches. These neighboring elements contributed insignificant amounts of sedi- . 
ment to the basin. Instead, the basin was filled by locally precipitated carbonate 
and by mud and sand eroded from highland areas far to the northeast in the ·eas~ern 
• part of the Canadian Shield and perhaps the northeastward extension of the Appala-
chians. This sediment was brought to the Illinois region by a major river system; 
which it will be convenient to call the Michigan River {fig. 4) because it crosse.d 
the present state of Michigan from north. to south or northeast to southwest •••• 
The Michigan River delivered much sediment to the Illinois region during 
early Mississippian time. However, an advance of the sea midway in the Mississippian 
Period prevented sand and mud from reaching the area during deposition of the St. 
Louis _ Limestone. Genevievian time began with the lowering ,of sea level and the 
alternating deposition of shallow-water carbonate and clastic units in a pattern that 
persisted throughout the rest of the Mississippian. About a fourth of · the fill of 
the basin during the late Mississippian was carbonate, another fourth was sand, and 
the remainder was mud carried down by the Michigan River. 
Thickness, facies, ~nd crossbedding ••. indicate the existence of a regional 
slope to the southwest, perpendicular to the prevailing north 65° west trend of the 
shorelines. The Illinois Basin, although developing structurally during this time, 
was not an embayment of the interior sea. Indeed, the mouth of the Michigan River 
generally extended out into the sea as a bird-foot delta, and the shoreline across 
the basin area may have been convex more often than concave • 
•.•• The shoreline was not static. Its position oscillated· through a range 
of perhaps 600 to 1000 or more miles. At times it was so far south that land condi-
tions existed throughout the present area of the Illinois Basin. At other times it 
was so far north that there is no suggestion of near~shore environment in the sedi-
ments still preserved. This migration of the shoreline and of the accompanying sedi-
mentation belts determined the composition and position of Genevievian and Chesteria~ 
rock bodies. 
Lateral shifts in the course of the Michigan River also influenced the 
placement of the rock bodies. At times the river brought its load of sediment to the 
eastern edge of the basin, at times to the center, and at times to .the western edge. 
This lateral shifting occurred within a range _ of about 200 miles. The Cincinnati 
and Ozark areas did not themselves provide sediments, but, rather, the Michigan River 
tended to avoid those relatively positive areas in favor of the down-warped basin axic 
Sedimentation belts during this time were not s~metrical with respect to 
the mouth of the Michigan River. They were distorted by the position of the river 
relative to the Ozark and Cincinnati ·shoal areas, but of greater importance was sea 
current or drift to the northwest. This carried off most of the mud contributed by 
the river, narrowing the shale belt east of the river mouth and broadening it west 
of the mouth. Facies and isopach maps of individual units show several times as 
much shale west of the locus of sand deposition as east of it. The facies maps of 
the entire Chesterian ••• show maximum sandstone· dep<>s.ition in a northeast-southwest 
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belt that bisects the basin. The total thickness of limestone is .greatest along the 
southern border of the basin and is relatively const~nt along that entire border. 
The proportion of limestone, however, is much higher at the eastern end than along 
the rest of the southern border, bccauce little mud was carried southeastward against 
the prevailing sea current. Instead, the mud was carried to the northwest and the 
highest proportion of shale is found in the northwestern part of the basin. 
Genevievian and Chesterian seas generally extended from the Illinois Basin 
eastward across the Cincinnati Shoal area and the Appalachian Basin. Little terri-
genous sediment reached the Cincinnati Shoal area from either the west or the east, 
and the section consists of thin limestone units representing all or most of the 
major cycles. The proportion of inorganically precipitated limestone is relatively 
high and the waters over the shoal area were commonly hypersaline ••• Erosion of the 
shoal area at times is indicated by the pr esence of conodonts eroded from the St. 
Louis Limestone and redeposited in the lower part of the Gasper Limestone at the 
southeast corner of the Illinois Basin ••• 
The shoal area included regions somewhat east of the present Cincinnati 
axis and extended from Ohio, and probably sout~eastern Indiana, through central and 
east-central Kentucky and Tennessee into Alabama •••• 
Toward the west, the seaway was commonly continuous between the Illinois 
Basin and central Iowa, although only the record of Genevievian and earliest Ches-
terian is still preserved. The seas generally extended from the Illinois and Black 
Warrior regions into the Arkansas Valley region, and the presence of Chesterian out-
liers high in the Ozarks indicates that at times the Ozark area was covered. Althoug; 
the sea was continuous into the Ouachita region, detailed correlation of the Illinois 
sediments with the geosynclinal deposits of this area 'is difficult. 
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Fig. 4 - Paleogeography at an 
intermediate stage during 
Chesterian sedimentation. 
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THE CHESTERIAN SERIES IN RANDOLPH COUNTY 
REPRESENTED BY 
A COMPOSITE COLUMN AND AN ELECTRIC LOG 
The composite column on the next page (taken from Plate 1, Report of 
Investigations 216) is a diagram drawn to represent certain rock beds as they appear 
in a small region--the district around the town of Chester, 20 miles south of Red 
Bud. The elctric log is a record made from instrument observations of rock beds in 
a very small locality--the bore of an oil-test well 8 miles east of Red Bud. A 
geologist made the column, using symbols to briefly express the significant rock 
unit qualities he could observe. In contrast, the e-log was made by an electrical 
sensing device lowered and raised in the test well to measure only two specific 
qualities of the rock layers: spontaneous-potential and resistivity. Together, 
the correlated column and e-log show in a concise way what the isolated outcrops 
on the field trip itinerary cannot: that is, what thicknesses, variations in 
lithology, and mutual relations the sub-divisions of the Chesterian Series have 
across the county. In addition, the correlated e-log is a key that may be used to 
interpret other e-logs in this part of the Illinois Basin. 
The e-log and column, correlated and reproduced at the same scale, also 
demonstrate these points: (1) thicker layers of sandstone or shale or limestone--
a particular rock unit--are delineated as characteristic shapes by the pair of S-P 
and resistivity curves, (2) the units of the Chesterian Series vary in thickness 
and composition from one place to another, but many points of similarity persist 
(the unique curves of some units persist for several hundred miles), and (3) the 
seemingly abstract curves of the e-log create a picture in many ways as readable 
as other illustrations of rock columns. 
Since Illinois has been a major oil producer for many years, tens of 
thousands of e-logs have been made of wells drilled in the state. They are the 
principal tool of the geologists who map deep subsurface geological units and 
structures. Because of their value, e-logs and other types of well logs are filed 
as permanent records at the Illinois State Geological Survey, where they may be 
examined. (Copies of electric logs can be purchased from companies that reproduce 
them.) 
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CJ Ce.ntral Lowland Pr<?vince 
~· Coastal .Plain Province 
LAKE 
BRYOZOANS TRILOBITE CRINOIDS BLASTOIDS 
Pterotocrinus 1 x Pentremites 2 x 
Phillipsia I x 
Rhombopora I x 
Archimedes I x 
Platycrinus 1 x 
BRACHIOPODS Pentremites 
CORALS 
Leptaena lx 
Triplophyllites I x 
Campos ita I x Spiriferina I x 
Spirifer I x 
Brachythyris I x Pugnoides I x Girtyel/a 1 x 
Caninia 2t3 x 
Orthotetes I x Schuchertella I x Echinocanchus I x 

